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Handling vagueness, subjectivity, and imprecision in
information access: an introduction to the special issue
Information access technologies like for example information retrieval (IR), information fil-
tering and database management, aim at modelling, designing and implementing systems able to
provide fast and effective content-based access to a large amount of multimedia information. The
aim of these systems is to estimate the relevance of information items to a users information need.
This is a very hard and complex task, since it is pervaded with subjectivity, vagueness and un-
certainty.
Many existing systems offer only a simple modelling of the information access task, which often
privileges efficiency at the expenses of expressiveness. Search engines are a clear example of this
situation: many irrelevant documents are retrieved in response to a user query. The lack of ex-
pressiveness in both the users formulation of their information needs and in the presentation of
the results to the user, together with the extreme simplification of the document representation has
also detrimental effects on the system effectiveness, as perceived by the user. We believe that a
promising direction to improve effectiveness is to model the subjectivity and partiality intrinsic in
this process.
Soft computing is an expression used to indicate a synergy of methodologies useful for solving
problems requiring some form of intelligence that diverts from traditional computing. The prin-
cipal constituents of soft computing are fuzzy logic, neural networks, probabilistic reasoning,
evolutionary computing, chaotic computing and parts of machine learning theory. Soft com-
puting differs from conventional (hard) computing in that, unlike hard computing, it is tolerant to
imprecision, vagueness, partial truth, and approximation. Because of these properties soft com-
puting can provide very powerful tools for modelling systems for the information access.
This special issue presents some recent works which apply soft computing techniques for han-
dling vagueness, subjectivity and imprecision in the definition of systems for information access.
1. Introduction and background
With the diffusion of the World Wide Web the information available on-line is increasing, and
consequently the need for effective systems that allow an easy and flexible access to information
has raised a great emphasis to the research in this field. By flexibility is here meant the ability of
the system to both manage imperfect (vague and/or uncertain) information, and to adapt its
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behavior to the context of the application and the users. The two main categories of systems which
provide an access to information are IR systems and database management systems.
IR aims at modelling, designing and implementing systems able to provide fast and effective
content-based access to a large amount of information (Baeza-Yates & Ribeiro-Nieto, 1999). In-
formation can be of any kind: textual, visual, or auditory, although most actual IR systems store
and enable the retrieval of only textual information organised in documents. The aim of an IRS
is to estimate the relevance of documents to a users information need expressed in a query. This is
a very hard and complex task, since it is pervaded with subjectivity, vagueness and imprecision.
Subjectivity is an intrinsic property of any IR system. It is related to the concept of relevance
itself. It is a well known fact that the same document may be fully relevant to a user and fully not
relevant to another user, although both posing the same query to the same IR system. Only the
user is the final judge of the relevance of a document to an information need.
Vagueness and imprecision also affect the IR task. They are present mostly in the users ex-
pression of her/his information needs, both in its initial form in the query and in later forms of
relevance assessments. In fact, it has been shown by much research that the user often does not
have a clear picture of what he is looking for and can only represent her/his information need in
vague and imprecise terms (Ingwersen, 1992). Interactivity and query-by-example have been
shown to help users get a better understanding and provide a better representation of their in-
formation needs. However, interactive systems leave to the user the burden of sorting out the
vagueness and imprecision in the query and relevance assessments. They certainly help the user in
this task, but they mostly help the IR system, shifting the responsibility of the vagueness and
imprecision back to the user.
Most of existing IR systems offer a relatively simple modelling of the IR task. Some advanced
systems attempt to tackle the uncertainty inherent in the IR task by proposing complex logical
and probabilistic models. Some examples of such models can be found in Crestani, Lalmas, and
van Rijsbergen (1998). However, with few notable exceptions, these systems only attempt to
improve the matching between the uncertain representation of document information content and
query. The information need behind the query is often considered complete and accurate, it is just
its representation in the query that does not describe it precisely. This is just a partial vision of the
problem, which is closer to the IR system than to the user.
We think that a promising direction to improve IR systems effectiveness is to model the sub-
jectivity, vagueness and imprecision intrinsic in the IR process. We believe that the application of
soft computing techniques can be of help to obtain a greater flexibility in IR systems.
The expression soft computing was introduced by Lotfi Zadeh. It refers to a synergy of meth-
odologies useful for solving problems requiring some form of intelligence that diverts from tra-
ditional computing (Zadeh, 1994).
In Crestani and Pasi (2000) we presented a selection of approaches to IR using soft computing
techniques. In editing that book we discovered a number of researchers that are working outside
the mainstream IR fields of research and whose work is only seldom being displayed in venues like
SIGIR and TREC. Believing their work is valuable to progress in IR, we are presenting in this
special issue another selection of recent works on the use of soft computing techniques in IR. We
trust mainstream IR researchers will find them interesting and useful.
A similar selection of approaches to handling vagueness and uncertainty in database man-
agement is presented in Bordogna and Pasi (1999). During the past years, some soft computing
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techniques, mainly fuzzy set theory and possibility theory, have been applied to extend the
functionalities of database management systems. The first fuzzy extensions have been applied to
the relational database model, and more recently some fuzzy extensions have also been applied to
the object oriented data model and geographic information systems. The main extensions con-
cerns the levels of data representation of and of query formulation. Possibility theory allows the
representation of imperfect data, while fuzzy set theory allow the specification of soft constraints
for the definition of flexible queries. The application of soft techniques in the database context has
also concerned other topics among which data mining and summarization.
2. The papers in this issue
This special issue comprises nine papers presenting a wide selection of approaches to handling
subjectivity, vagueness and imprecision in IR and database management.
The paper by S. Dominich, Connectionist Interaction Information Retrieval concerns the con-
nectionist approach to adaptive clustering in IR. The author suggests a connectionist clustering
technique and spreading activation-based IR model using the interaction IR method. Theoretical
as well as simulation results as regards computational complexity of this method are presented
and discussed. Some evaluations of relevance effectiveness are also given using standard test
collections.
In the paper Information Clustering Based on Fuzzy Multisets S. Miyamoto proposes a fuzzy
multiset model for information clustering with application to IR on the World Wide Web. Noting
that a search engine retrieves multiple occurrences of the same subjects with possibly different
degrees of relevance, the author observes that fuzzy multisets provide an appropriate model of IR
on the WWW. Information clustering, which means both term clustering and document clustering
is considered. Three methods of the hard c-means, fuzzy c-means, and an agglomerative method
using cluster centers are proposed. Two distances between fuzzy multisets and algorithms for
calculating cluster centers are defined. Theoretical properties concerning the clustering algorithms
are studied. Illustrative examples are given to show how the algorithms work.
The paper by L. Tamine et al., Multiple Query Evaluation Based on an Enhanced Genetic Al-
gorithm, presents a genetic approach that combines the results from multiple query evaluations.
The genetic algorithm aims to optimise the overall relevance estimate by exploring different di-
rections of the document space. Some ways to improve the effectiveness of the genetic exploration
are investigated, by combining appropriate techniques and heuristics known in genetic theory or
in the IR field. The effectiveness of the global approach is demonstrated by comparing the re-
trieval results obtained by both genetic multiple query evaluation and classical single query
evaluation performed on a subset of TREC-4 using the Mercure IRS.
In the paper by E. Herrera-Viedma and E. Peis, Evaluating the Informative Quality of Docu-
ments in SGML Format Using Fuzzy Linguistic Techniques Based on Computing with Words, a
fuzzy evaluation method of SGML documents based on computing with words is presented.
Given a DTD, the authors consider that its elements are not equally informative. This is indicated
in the DTD by defining linguistic importance attributes to the more meaningful elements of DTD
chosen. Then, the proposed evaluation method generates linguistic recommendations from lin-
guistic evaluation judgements provided by different recommenders on meaningful elements of
Editorial / Information Processing and Management 39 (2003) 161–165 163
DTD. To do so, two quantifier guided linguistic aggregation operators are employed, the LWA
operator and the LOWA operator, which obtain recommendations taking into account the fuzzy
majority of the recommenders judgements. Using the fuzzy linguistic modelling the user–system
interaction is facilitated and the assistance of system is improved.
In the paper by D. Sanchez et al., Modelling Subjectivity in Visual Perception of Orientation for
Image Retrieval, computer vision and data mining techniques are combined to model high level
concepts for image retrieval, on the basis of basic perceptual features of the human visual system.
The high-level concepts are learned and represented by means of a set of fuzzy association rules.
They are used for image retrieval, as a query is formulated by using the labels that identify the
learned concepts as search terms, and the retrieval process estimates the relevance of an image to
the query by an inference mechanism.
The paper by D.H. Kim and C.W. Chung, Collection Fusion Using Bayesian Estimation of a
Linear Regression Model in Image Databases on the Web, concerns the problem of collection
fusion problem of image databases. The authors propose a new algorithm for a metaserver, which
selects image databases supporting similarity measures that are correlated with a global similarity
measure, and then submits a query to them. The algorithm exploits a probabilistic technique using
Bayesian estimation for a linear regression model. Some experiments show the superiority of the
Bayesian method over the others.
The paper by P. Bosc et al., Sugeno Fuzzy Integral as a Basis for the Interpretation of Flexible
Queries involving Monotonic Aggregates, concerns the definition of flexible queries in relational
databases. In the relational setting some extensions of the relational algebra as well as of SQL-like
languages have been proposed; the authors outline that the use of conditions involving an ag-
gregate function applied to a fuzzy set is not yet possible except for the cardinality (count) in the
context of the so-called fuzzy quantified statements. To overcome this limitation the authors
investigate how and under which conditions other aggregate functions could be applied to fuzzy
sets in a flexible query.
The paper by D. Montesi et al., A Similarity Based Relational Algebra for Web and Multimedia
Data, proposes an extension of the relational data model and algebra to capture in a faithful way
the imprecise information encountered when dealing with many real world objects using fuzzy set
theory. A fuzzy algebra is introduced, which extend the relational algebra over fuzzy relations
with new operators. Two efficient algorithms for the evaluation of complex queries are defined.
The short paper by P. Carrara et al., Time Based Retrieval of Soft Maps for Environmental
Change Detection describes a data structure for creating and managing archives of thematic maps
derived by classifying remotely sensed images by soft techniques (soft maps). The data structure
extends time-based models to soft maps, thus promoting a retrieval by changes approach also in the
monitoring of phenomena for which hard classifications are not sufficiently accurate nor complete.
Also, included in this special issues are two books reviews. These books are just examples of the
extensive literature available on the topic.
3. Conclusions
We believe that new models are needed to deal with the subjectivity, vagueness, and uncertainty
inherent in the information access process. Research in this area has been carried out for long time
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at the periphery of mainstream IR and DB research. We think the time has come for research in
this area to be properly recognised by the IR and DB communities as extremely valuable. Re-
searchers in this area investigate approaches that are complementary to those dealing with the
uncertainty in the IR and DB processes. Only by dealing with subjectivity, vagueness, and im-
precision, in addition to uncertainty, we will succeed in designing, developing and implementing
effective tools for information access.
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